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DETAILED ACTION 

1 . The drawings are objected to under 37 CFR 1 .83(a) because they fail to show 
the structure of Figure 2A as described in the specification. Any structural detail that is 
essential for a proper understanding of the disclosed invention should be shown in the 
drawing. MPEP § 608.02(d). 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "heating element in 
thermal contact with the quartz member'', as recited in claim 4, must be shown or the 
feature(s) canceled from the claim(s). No new matter should be entered. 

3. Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing 
figure is to be canceled, the appropriate figure must be removed from the replacement 
sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings 
for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing 
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date of an application must be labeled in the top margin as either "Replacement Sheet " 
or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Specification 

4. The disclosure is objected to because of the following informalities: 
Page 5, line 3: The term "vacuum pump" should be corrected to read 

- turbopump -. 

Page 6, line 2: A - comma - should be inserted prior to the term "such". 

Page 6, line 2: The term "Teflon" should be corrected to read -TEFLON - since 
all trademarks that appear within the application should be capitalized. Appropriate 
correction is required. 

Claim Objections 

5. Claims 11,12, and 1 5 are objected to because of the following informalities: 
Re claim 1 1 , claim line 1 : The article "a" prior to the term "second" should be 

corrected to read -the - or - said ~. 

Re claim 1 1 , claim line 2: The article "a" prior to the term "vacuum" should be 
corrected to read -the - or - said -. 

Re claim 12, claim line 1 : The article "a" prior to the term "firsf should be 
corrected to read -the - or - said -. 
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Re claim 12, claim line 2: The article "a" prior to the term "trace" should be 
corrected to read -the - or - said --. 

Re claim 15, claim line 2: The article "a" prior to the term "trace" should be 
corrected to read -the - or - said ~. 

Re claim 15, claim line 4: The article "a" prior to the terms "second" and 
"vacuum" should be corrected to read -the - or - said -. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 2 and 1 3 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

With respect to the limitation of claim 2, it is not clear if applicant is claiming an 
apparatus or a process. Specifically, claim 2 Is depended from apparatus claim 1 ; 
however, the claim is reciting process methodology without providing any structural 
recitations. Additionally, it is not clear how the valve is closed during high pressure 
testing and open during low pressure testing without reciting any structure for opening 
and closing the valve. 

With respect to the limitation of claim 13, the claim is recited in such a way as to 
suggest that the phrase "controlling the permeable member" has been previously 
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recited, which is not the case. Therefore, the examiner deems the phrase "controlling 
the permeable member" to lack antecedent basis. 

Claim Rejections • 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

9. Claims 1 , 2, 9-1 1 , 14, 16, and 18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by US 6,014,892 (Baret et al.). 

With respect to the limitations of claim 1 , the reference to Baret et al. discloses a 
tracer gas leak detector, comprising: a test line (7) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a first vacuum pump (2) characterized by a 
relatively high reverse flow rate for light gases and a relatively low reverse flow rate for 
heavy gases, said first vacuum pump having a pump inlet and a foreline (4), the pump 
inlet being coupled to the inlet of said mass spectrometer (1); a foreline valve (5) 
coupled between the foreline (4) of said first vacuum pump (2) and the test line (7); 
a trace gas permeable member (1 1) coupled between the test line (7) and the inlet of 
said mass spectrometer (1), the trace gas permeable member allowing the trace gas to 
pass and blocking other gases, liquids and particles, col. 3, lines 24-27; and a second 
vacuum pump (3) having an inlet coupled to the test line (7). 
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With respect to tlie limitations of claim 2, the reference to Baret et al. discloses 
that the in the event a large leak is to be measured the foreline valve (5) is closed, col. 
3, lines 37-39. If it is determined that the leak is not too large, the pressure within the 
test line decreases and the foreline valve (5) is opened to enable a countercurreht 
measurement to be performed, col. 3, lines 41-46. 

With respect to the limitation of claim 9, the reference to Baret et al. discloses 
that the first vacuum pump is a hybrid molecular drag pump. 

With respect to the limitations of claim 10, the reference to Baret et al. discloses 
a method of tracer gas leak detection, comprising the steps of: pumping gas from a test 
volume through a test line (7) at relatively high pressures in the test line, passing a first 
portion of the pumped gas through a trace gas permeable member (1 1) to a mass 
spectrometer (1), the trace gas permeable member allowing the trace gas to pass and 
blocking other gases, liquids and particles, col. 3, lines 24-27; and at relatively low 
pressures in the test line, passing a second portion of the pumped gas in reverse 
direction through a vacuum pump (2) to the mass spectrometer (1), the vacuum pump 
(1) characterized by a relatively high reverse flow rate for light gases and a relatively 
low reverse flow rate for heavy gases. 

With respect to the limitations of claim 1 1 , the reference to Baret et al. discloses 
that the leak detection process additionally comprises providing a foreline valve (5) 
coupled between a foreline (4) of the vacuum pump (2) and the test line (7). 
Additionally, the reference discloses that in the event a large leak is to be measured, the 
foreline valve (5) is closed, col. 3, lines 37-39. If it is determined that the leak is not too 
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large, the pressure within the test line decreases and the foreline valve (5) is opened to 
enable a countercurrent measurement to be performed, col. 3, lines 41-46. 

With respect to the limitation of claim 14, the reference to Baret et al. discloses 
that in the event a large leak is to be measured, the foreline valve (5) is closed and the 
presence of a tracer gas in the pumped flow is measured by tlie spectrometer (1) 
through the permeable member, col. 3, lines 37-41. 

With respect to the limitations of claim 16, the reference to Baret et al. discloses 
a tracer gas leak detector, comprising: a test line (7) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a first vacuum pump (2) characterized by a 
relatively high reverse flow rate for light gases and a relatively low reverse flow rate for 
heavy gases, said first vacuum pump having a pump inlet and a foreline (4), the pump 
inlet being coupled to the inlet of said mass spectrometer (1); a second vacuum pump 
(3) configured to back the first vacuum pump (2); and a trace gas permeable member 
(11) coupled between the test line (7) and the inlet of said mass spectrometer (1), the 
trace gas permeable member allowing the trace gas to pass and blocking other gases, 
liquids and particles, col. 3, lines 24-27; and a second vacuum pump (3) having an inlet 
coupled to the test line (7). 

With respect to the limitation of claim 18, the reference to Baret et al. further 
discloses a bypass valve (10) coupled in parallel with the trace gas permeable member 
(11). 
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Claim Rejections • 35 USC § 103 

1 0. The following is a quotation of 35 U.S.C. 1 03(a) which fonns the basis for 'all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. , 

1 1 . Claims 3-5 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 6,014,892 (Baret et al.) in view of US 5,661,229 (Bohm et al.) 

With respect to the limitations of claims 3-5 and 13, the reference to Baret et al. 
discloses all of the limitations of the base claim; however, the reference to Baret et al. 
fails to disclose that the trace pemneable member is made of quartz (claim 3); a heating 
element is in thermal contact with the quartz (claim 4); or that the permeability of the 
trace gas permeable member is controllable (claims 5 and 13). 

The reference to Bohm et al. discloses a test gas detector, comprising a test line 
(2); a gas detector (8); a first vacuum pump (17) having a pump inlet coupled to the gas 
detector (8); a second vacuum pump (4) having an inlet coupled to the test line (2); and 
a trace gas permeable member (7) comprised of quartz and having a heating element 
(16) in themial contact with the quartz member (7). The reference additionally discloses 
means for controlling the heating element such that the permeability of the trace gas 
permeable member (6) is controllable, col. 2, lines 10-13 and 24-28. Replacing the 
permeable member of Baret et al. with a material whose permeability may be controlled, 
such as quartz, would have been obvious to one of ordinary skill in the art as a means 
of avoiding the entry of too much helium into the detection system. This allows the 
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detection mechanism to have a short recovery time and thus allow for a quick turn 
around for increased sampling. 

12. Claims 7, 17, 20, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 6,014,892 (Baret et al.) in view of US 4,773,256 (Saulgeot). 

With respect to the limitation of claim 7, the reference to Baret et al. discloses all 
of the limitations of the base claim; however, the reference to Baret et al. fails to 
disclose that the first pump (2) is a turbomolecular pump. 

The reference to Saulgeot discloses an apparatus for detecting a leak of tracer 
gas, comprising: a part under test (9); a test line (13) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a first turbomolecular pump (7) characterized 
by a relatively high reverse flow rate for light gases and a relatively low reverse flow rate 
for heavy gases, said first turbomolecular pump (7) having a pump inlet and a foreline 
(14), the pump inlet being coupled to the inlet of said mass spectrometer (1); and a 
second vacuum pump (5) having an inlet coupled to the test line (13). Modifying the 
vacuum pump of Baret et al. to provide a turbomolecular pump would have been 
obvious to one of ordinary skill in the art because a turbomolecular pump has the ability 
to pump to very low pressures quickly and this advantage allows for faster testing times. 

With respect to the limitation of claim 17, the reference to Baret et al. discloses 
all of the limitations of the base claim; however, the reference to Baret et al. fails to 
disclose that the first pump (2) is a turbomolecular pump. 
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The reference to Saulgeot discloses an apparatus for detecting a leak of tracer 
gas, comprising: a part under test (9); a test line (13) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a first turbomolecular pump (7) characterized 
by a relatively high reverse flow rate for light gases and a relatively low reverse flow rate 
for heavy gases, said first turbomolecular pump (7) having a pump inlet and a foreline 
(14), the pump Inlet being coupled to the inlet of said mass spectrometer (1); and a 
second vacuum pump (5) configured to back the turbomolecular pump (7). Modifying 
the vacuum pump of Baret et al. to provide a turbomolecular pump would have been 
obvious to one of ordinary skill in the art because a turbomolecular pump has the ability 
to pump to very low pressures quickly and this advantage allows for faster testing times. 

> 

With respect to the limitation of claim 20, the reference to Baret et al. discloses a 
tracer gas leak detector, comprising: a test line (7) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a first vacuum pump (2) having a pump inlet 
and a foreline (4), the pump inlet being coupled to the inlet of said mass spectrometer 
(1); a second vacuum pump/forepump (3) configured to back the first vacuum pump (2); 
and a trace gas pemrieable member (11) coupled between the test line (7) and the inlet 
of said mass spectrometer (1), the trace gas pemieable member allowing the trace gas 
to pass and blocking other gases, liquids and particles, col. 3, lines 24-27; and a second 
vacuum pump (3) having an inlet coupled to the test line (7). The reference to Baret et 
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al. fails to disclose that the first pump (2) is a turbomolecular pump having a pump inlet, 
a midstage line, and a foreline. 

The reference to Saulgeot discloses an apparatus for detecting a leak of tracer 
gas, comprising: a part under test (9); a test line (13) configured to receive a sample 
containing a trace gas; a mass spectrometer (1) configured to detect the trace gas and 
having an inlet for receiving the trace gas; a turbomolecular vacuum pump (7) having a 
pump inlet, a midstage line (1 1), and a foreline (14). the pump inlet being coupled to the 
inlet of said mass spectrometer (1); and a second vacuum pump/forepump (5) 
configured to back the turbomolecular pump (7). Modifying the vacuum pump of 'Baret 
et al. to provide a turbomolecular pump would have been obvious to one of ordinary skill 
in the art because a turbomolecular pump has the ability to pump to very low pressures 
quickly arid this advantage allows for faster testing times. 

With respect to the limitation of claim 21 . the reference to Baret et al. further 
discloses a bypass valve (10) coupled in parallel with the trace gas permeable member 
(11). 

1 3. Claims 8 and 1 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
US 6,014.892 (Baret et al.) in view of US 5,625,141 (Mahoney et al.). 

With respect to the limitation of claim 8. the reference to Baret et al. discloses all 
of the limitations of the base claim; however, the reference to Baret et al. fails to 
disclose that the first vacuum pump comprises a diffusion pump. 
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The reference Mahoney et al. discloses a leak testing apparatus, comprising a 
test line configured to receive a sample (16) containing a trace gas; a spectrometer tube 
(60) configured to detect the trace gas and having an inlet for receiving the trace gas; a 
first vacuum pump (54) characterized by a relatively high reverse flow rate for light 
gases and a relatively low reverse flow rate for heavy gases, said first vacuum pump 
having a pump inlet and a foreline (52), the pump inlet (58) being coupled to the inlet of 
the spectrometer tube (60); and a second vacuum pump (56) having an inlet coupled to 
the test line (7). The reference to Mahoney et al. further discloses that the first vacuum 
pump (54) comprises a diffusion pump. 

Modifying the first vacuum pump of Baret et al. with a diffusion pump would have 
been obvious to one of ordinary skill in the art given that many pumps, such as diffusion 
pumps, turbomolecular pumps, and hybrid vacuum pumps, are interchangeable such 
that one of ordinary skill in the art would recognize the advantages and disadvantages 
of using one pump over another for the specific application at hand. 

With respect to the limitation of claim 19, the reference to Baret et al. discloses 
all of the limitations of the base claim; however, the reference to Baret et al. fails to 
disclose a roughing pump coupled to the test line. 

The reference Mahoney et al. discloses a leak testing apparatus, comprising: a 
test line configured to receive a sample (16) containing a trace gas; a spectrometer tube 
(60) configured to detect the trace gas and having an inlet for receiving the trace gas; a 
first vacuum pump (54) characterized by a relatively high reverse flow rate for light 
gases and a relatively low reverse flow rate for heavy gases, said first vacuum pump 
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having a pump inlet and a foreline (52), the pump inlet (58) being coupled to the inlet of 
the spectrometer tube (60); and a second vacuum pump (56) configured to back the first 
vacuum pump (54). The reference to Mahoney et al. further discloses the addition of a 
roughing pump (42) coupled to the test line. 

Modifying the leak testing apparatus of Baret et al. to include a roughing pump 
would have been obvious to one of ordinary skill in the art as a means of quickly 
evacuating the part under test such that a rough leak test can be performed on the 
pump without having to perform a longer evacuation test which would be required to 
look for medium and small leaks within the part. 

14. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
6,014,892 (Baret et al.) in view of US 4,773,256 (Saulgeot) as applied to claim 20 
above, and further in view of US 5,625,141 (Mahoney et al.). 

With respect to the limitation of claim 22, the reference to Baret et al. discloses 
all of the limitations of the base claim; however, the references to Baret et al. and' 
Saulgeot both fail to disclose a roughing pump coupled to the test line. 

The reference Mahoney et al. discloses a leak testing apparatus, comprising: a 
test line configured to receive a sample (16) containing a trace gas; a spectrometer tube 
(60) configured to detect the trace gas and having an inlet for receiving the trace gas; a 
turbomolecular vacuum pump (54) having a pump inlet and a foreline (52), the pump 
inlet (58) being coupled to the inlet of the spectrometer tube (60); and a forepump (56) 
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configured to back the turbomolecular vacuum pump (54). The reference to Mahoney 
et al. further discloses the addition of a roughing pump (42) coupled to the test line. 

IVIodifying the leak testing apparatus of Baret et al. in view of Saulgeot to include 
a roughing pump would have been obvious to one of ordinary skill in the art as a means 
of quickly evacuating the part under test such that a rough leak test can be performed 
on the pump without having to perform a longer evacuation test which would be 
required to look for medium and small leaks within the part. 

i 

Allowable Subject Matter 

1 5. The following is a statement of reasons for the indication of allowable subject 
matter: 

Prior art was not relied upon to reject claims 6, 12, and 15 because the prior art 
fail to teach and/or make obvious the following limitations: 

Claim 6: Providing an apparatus for leak detection, comprising a permeable 
member which is controllable; and a controller configured to increase the trace gas 
penneability of the penneable member and to close a foreline valve at relatively high 
pressures in a test line and configured to decrease the trace gas permeability of the 
permeable member and to open the foreline valve at relatively low pressures in the test 
line in combination with all of the limitations of base claim 1 . 

Claim 12: Providing a method for leak detection, comprising: passing a first 
portion of a pumped gas through a trace gas permeable member; and controlling the 
permeable member between high trace gas permeability at relatively high pressures in 
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a test line and low trace gas permeability at relatively low pressures in the test line in 
combination with all of the limitations of base claim 10. 

Claim 15: Providing a method for leak detection, comprising: passing a first 
portion of a pumped gas through a trace gas permeable member by increasing the 
permeability of the pemieable member and closing a foreline valve coupled between a 
foreline of the vacuum pump and the test line, and passing a second portion of the 
pumped gas in reverse direction through a vacuum pump comprises decreasing the 
permeability of the permeable member and opening the foreline valve in combination 
with all of the limitations of base claim 1 0. 

Conclusion 

16. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The prior art to US 5,193,380 (Tallon) discloses a high-flow-rate leak detector 
having a first turbomolecular pump (T), a primary pump (PI); and a helium permeable 
member (F3). 

The prior art to US 4,779,449 (Bley et al.) disclose a leak detector comprising a 
turbomolecular pump (1 1), a mass spectrometer (14); and first and second roughing 
pumps (19, 26). 

The prior art to US 3,690,151 (Briggs) discloses a leak detector comprising a 
mass spectrometer (MS) a high vacuum pump (HVP), such as a diffusion pump, ,a 
forepump (FP), and a roughing pump (RP), as shown in Figure 4. 
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1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel S. Larkin whose telephone number is 571-272- 
2198. The examiner can normally be reached on 8:00 AM - 5:00 PM Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hezron Williams can be reached on 571-272-2208. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see littp://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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